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1. Introduction
This paper mainly discusses issues related to multiple features.
1. Discussion
0. [bookmark: _Hlk162451653][bookmark: OLE_LINK3][O319] Features supported by sidelink AS functionalities
Rel-18 introduces several features related sidelink communication. When they are implemented together, some issues are raised. One company has raised RIL to co-configuration of R18 SL features, where we conduct the analysis accordingly.
	O319
	[Description]: 
It is not clear whether SL Relay (U2N and U2U) and SL-CA/SL-CoEx can be co-configured or not, we will raise a DP to discuss this issue.
[Proposed Change]: 
R2 discuss this issue to decide whether the co-configuration of SL Relay and SL-CA/SL-CoEx are allowed.


2.1.1	SL-U and SL-CA co-existence with SL-PRS transmission
According to RAN2#125bis meeting [1], it has been confirmed that SL-PRS cannot be transmitted in unlicensed band.
From R2 perspective, UE is not expected to be (pre-)configured to perform SL Positioning over an unlicensed band (i.e., SL-U), in Rel-18.
To implement the above agreement in the specification, we assume that some Stage 2 clarification is needed, e.g., TS 38.300 and TS 38.305 for NR sidelink positioning.
Besides, for RRC specification [4], as agreed in the session on V2X/SL, the SL frequency configured for unlicensed spectrum access operation is configured in sl-FreqInfoList, which contains a field sl-Unlicensed specific for SL-U configurations in the BWP level. In order to set restrictions from NW configuration, it is better to clarify in the field description that “if sl-Unlicensed is configured in SIB12, no resources pool allowed for SL-PRS is expected to configure”.
Proposal 1: Capture RAN2#125bis agreement “UE is not expected to be (pre-)configured to perform SL Positioning over an unlicensed band (i.e., SL-U), in Rel-18”, as follows:
1) In Stage 2 Spec, clarify that UE CANNOT perform SL-PRS transmission in the unlicensed band;
2) In RRC Spec, clarify that sl-Unlicensed is not expected to be co-configured with resource pools allowed for NR sidelink positioning. FFS the format.
As for the application of SL-CA to SL-PRS transmission, RAN1#116 meeting has already concluded with a working assumption to support SL-PRS to be transmitted/received in a single carrier when multiple carriers are configured; and further confirmed such WA in RAN1#116bis meeting [2]. That is, there can be resource pools allowed for SL-PRS configured in multiple carriers, but SL-PRS can only be transmitted in one carrier at one time instance. RAN1 has also come to two new UE capabilities to support such configuration.
	Working assumption@RAN1#116 meeting
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.

Agreement@RAN1#116bis meeting
For a band configured with SL CA, confirm the related working assumption from RAN1 #116 with the introduction of the following new UE capabilities:
· One UE capability for SL PRS transmission for a band configured with SL CA
· One UE capability for SL PRS reception for a band configured with SL CA
· Note: there will not be two separate FG components for shared RP and dedicated RP


Observation 1: RAN1 has made an agreement that SL-PRS can be (pre-)configured with SL-CA; however, the actual transmission can only take place in a signal carrier once a time for both shared and dedicated resource pool.
Proposal 2: RAN2 to agree that:
· [bookmark: _Hlk162433471]UE can be configured with resource pools allowed for SL-PRS on multiple carriers;
· UE can be supported to transmit SL-PRS in single carrier at one time, but not to apply carrier aggregation scheme.
RAN2 should capture the above conclusions into specifications that may be impacted as well.
For instance, for RRC Spec, resource pools allowed for SL-PRS transmission can be configured under the corresponding sidelink frequency list introduced for SL-CA, i.e., sl-FreqInfoToAddModListExt and sl-FreqInfoListSizeExt. There may be little to clarify. However, for MAC Spec, there exist several texts stated in differentiation of the number of configured carrier frequencies, such as Section 5.22.1.1/2 and Section 5.22.1.4. The SL-PRS transmission and multiplex is only captured for the branch of the case of single carrier, which seems no correct if we assume that SL-PRS can be configured on multiple SL carrier frequencies. More adjustments are needed for MAC Spec organization.
Observation 2: Several texts differentiate SL-CA and non-CA cases by single/multiple configured SL carrier frequencies in MAC CR; while SL-PRS transmission is only stated in the branch of the single carrier.
However, the main issue lies in how UE decides which SL carrier frequency is in use for SL-PRS transmission at one time. There can be two options according to the progress the AS functionality. One is simply based on UE implementation to select a carrier. The other is to follow the criteria for TX carrier (re-)selection for SL data, based on the priority-CBR threshold. But in view of the complex design of resource pool for SL-PRS, more workload would be required at this stage.
Observation 3: There is no decision on how Tx UE (re-)selects a carrier for SL-PRS transmission at one time.
Proposal 3: RAN2 to decide the criteria for Tx UE to (re-)select a carrier for SL-PRS transmission at one time:
· by UE implementation;
· following the Tx carrier (re-)selection criteria for SL data transmission.
2.1.2	SL-U and SL-CA co-existence with A2X communication
A2X communication employed by aerial UE supports Aircraft-to-Everything (A2X) services leveraging PC5 reference point, which is mainly for the purpose of BRID and DAA messages broadcasting via PC5-U using resource allocation mode 2. That is, using resources selected by UE autonomously, BRID and DAA messages are transmitted as user plane data. In terms of the upper layer design, according to SA2 Specification [6], authorization and provisioning for A2X communications of UE is fully leverages V2X mechanisms. From our perspective, we believe there is little difference from the legacy sidelink communication in the transport scheme at the lower layer.
However, WID of NR Support for UAV (Uncrewed Aerial Vehicles) [5] states that A2X communication can only take place in designated bands in regulation for BRID/DAA use.
	[bookmark: _Hlk129273301][bookmark: _Hlk130294308][bookmark: _Hlk162434550]3. Specify the support for UAV identification broadcast (BRID) in NR PC5. Support of DAA using the same framework as BRID without DAA specific enhancements can be considered [RAN2]. Note: UAV use of NR PC5 is to be used only in designated bands as defined in regulation for BRID/DAA use.


We further refer to RAN4 Spec on operating band for aerial UE, which indicates that A2X communication can be allowed in n102 [7], which is an unlicensed band also supporting SL-U for shared spectrum channel access operation.
	5.2K	Operating bands for Aerial UE
Aerial UE is designed to operate in NR operating bands as defined in Table 5.2-1, following applicable spectrum regulations, e.g. ECC Decision (22)07 [17] for CEPT countries.


Observation 4: A2X communication over PC5-U is transmitted in designated bands regulated for BRID/DAA use, which includes band n102 restricted to operation with shared spectrum channel access as defined in 37.213.
Based on the above discussion, since A2X communication can only be allowed in unlicensed band under the regulator from the service layer, A2X communication via SL-U operation can be supported.
Proposal 4: A2X communication with SL-U operation is supported, since A2X service is designated in unlicensed band. FFS on new UE capability.
When it comes to SL-CA, the similar understanding can be reused, i.e., the dependency is up to the upper layer configuration (i.e., A2X service identifier to A2X NR frequency mapping rules) and the AS configuration (i.e., frequency in the unlicensed band allowed by the serving cell). Firstly, A2X service resembles V2X service which requires high reliability, which is just the purpose to introduce SL-CA applicable for resource allocation mode 2. A2X is supported for mode-2 UE as well. Logically, since BRID/DAA is a type of broadcast service data belonging to a new service type, which is in exploit of the same lower layer sidelink transmission scheme with introduction of dedicated A2X resource pools.
However, SL-CA can only be applied when the A2X layer provides service to multiple carrier frequencies mapping, and these frequencies are the allowed ones for sidelink data by the serving cell of the aerial UE, which also provides resource pool configurations for A2X services.
According to the above analysis, the feasible AS transmission as it is, BRID/DAA broadcast with SL-CA operation is only tenable on the basis of service requirement. That is, A2X communication has the requirements on throughput and reliability for such BRID/DAA service, whose feasibility still requires SA2’s evaluation.
However, some companies argue that SL-CA is originally designed for V2X service in WID, which is agreed to be individual from A2X service. A2X service transmit using carrier aggregation is thus out of scope.
Observation 5: SL-CA is designed for V2X service in WID, which is different from A2X service in nature.
In summary, we have no strong view on whether such co-existence should be supported. However, the correspond specification is needed. If it is supported, MAC Spec should add more statements on SL data for A2X service in multiple carriers, and UE capability is required. On the contrary, if not supported, clarification in the field description is also needed. To be specific, sl-BWP-PoolConfigA2X is not expected to be configured under sl-FreqInfoToAddModListExt and sl-FreqInfoListSizeExt. To reduce the work complexity and to follow the original WID, we prefer to avoid enhancement of SL-CA for A2X data transmission.
Proposal 5: A2X communication with SL-CA operation is NOT supported.
Proposal 6: Restrict NW implementation in RRC Spec to capture in the field description of sl-BWP-PoolConfigA2X that this field is only expected to be provided under sl-FreqInfoList.
0. [S865]
In Rel-18 MUSIM WI, MUSIM temporary capability restriction reporting was introduced, in which the UE can be configured to report its temporary capability restriction information to the network via UAI. Rel-18 Mob WI introduced cell reselection measurement results reporting when the UE enters RRC_CONNECTED from RRC_INACTIVE. The detailed information is quoted below. 
	[bookmark: _Toc162894199][bookmark: _Toc60776835]5.3.13.4	Reception of the RRCResume by the UE
<Omit…>
2>	if the UE has valid reselection measurements available;
3>	if the reselectionModeMeasurementReq is included in the RRCResume message:
4> if measReselectionValidityDuration is included in VarMeasReselectionConfig
5>	set the measResultReselectionNR in the RRCResumeComplete message to the valid NR measurement results, if available for any frequency listed in measReselectionCarrierListNR in VarMeasReselectionConfig and set validityStatus to value checked for each reported measurement;
4> else:
5>	set the measResultReselectionNR in the RRCResumeComplete message to the NR measurement results, if available for any frequency listed in measReselectionCarrierListNR in VarMeasReselectionConfig;
3>	else:
4>	if the SIB1 contains reselectionMeasurementsNR and the UE has valid NR reselection measurements available for any frequency listed in measReselectionCarrierListNR in VarMeasReselectionConfig:
5>	include the reselectionMeasAvailable;


During ASN.1 review phase, one company suggested to consider MUSIM temporary capability restrictions while reporting cell reselection measurements or its availability. 
	S865
	[Description]: 
Consider MUSIM temporary capability restrictions while reporting cell reselection measurements or its availability
[Proposed Change]: 
Problem:
consider the case that the frequencies in measReselectionCarrierListNR are not supported due to temporary capability restrictions. The UE shouldn’t report availability/measurements based on such frequencies. For e.g. if all the frequencies are not supported according to the restricted capabilities, UE doesn’t indicate availability and the measResultReselectionNR needs to include only supported frequencies according to the restricted capabilities.
Solution:
Update measReselectionCarrierListNR field description to indicate that UE considers only carriers supported by the restricted capability in measReselectionCarrierListNR.
measReselectionCarrierListNR
Indicates the NR carriers for reselection measurement reporting. If the UE has temporary capability restrictions for MUSIM operations, UE considers only carriers supported by the restricted capability in measReselectionCarrierListNR for including availability indication and reporting reselection measurements 


We understand the above case is that the UE measured some frequencies during RRC_INACTIVE, and the UE suffers temporary capability restriction issue on part or all of these frequencies when the UE resumes RRC connection, the UE may report these results to the network since these results are valid/available. 
This seems a signalling optimization as we don’t see anything is broken without this change. The benefit is that the reporting overhead can be reduced if anyway the network cannot configure these frequencies to the UE due to MUSIM capability restriction. However, we don’t see such optimization is needed at this stage. First, the reported results may be still useful if the UE has changed its capability back to the network A shortly. In addition, we understand the current specification gives some freedom for the UE to determine what results to be included. 
Proposal 7: [S865] is rejected.
1. Conclusion
In summary, we make the following observations and proposals on whether SL-U and SL-CA can be co-existed with SL-PRS transmission and A2X communication:
SL-U co-existence with SL-PRS transmission
[bookmark: _Hlk162362753]Proposal 1: Capture RAN2#125bis agreement “UE is not expected to be (pre-)configured to perform SL Positioning over an unlicensed band (i.e., SL-U), in Rel-18”, as follows:
1) In Stage 2 Spec, clarify that UE CANNOT perform SL-PRS transmission in the unlicensed band;
2) In RRC Spec, clarify that sl-Unlicensed is not expected to be co-configured with resource pools allowed for NR sidelink positioning. FFS the format.
SL-CA co-existence with SL-PRS transmission
Observation 1: RAN1 has made an agreement that SL-PRS can be (pre-)configured with SL-CA; however, the actual transmission can only take place in a signal carrier once a time for both shared and dedicated resource pool.
Proposal 2: RAN2 to agree that:
· UE can be configured with resource pools allowed for SL-PRS on multiple carriers;
· UE can be supported to transmit SL-PRS in single carrier at one time, but not to apply carrier aggregation scheme.
Observation 3: There is no decision on how Tx UE (re-)selects a carrier for SL-PRS transmission at one time.
Proposal 3: RAN2 to decide the criteria for Tx UE to (re-)select a carrier for SL-PRS transmission at one time:
· by UE implementation;
· following the Tx carrier (re-)selection criteria for SL data transmission.
SL-U co-existence with A2X communication
Observation 4: A2X communication over PC5-U is transmitted in designated bands regulated for BRID/DAA use, which includes band n102 restricted to operation with shared spectrum channel access as defined in 37.213.
Proposal 4: A2X communication with SL-U operation is supported, since A2X service is designated in unlicensed band. FFS on new UE capability.
SL-CA co-existence with A2X communication
Observation 5: SL-CA is designed for V2X service in WID, which is different from A2X service in nature.
Proposal 5: A2X communication with SL-CA operation is NOT supported.
Proposal 6: Restrict NW implementation in RRC Spec to capture in the field description of sl-BWP-PoolConfigA2X that this field is only expected to be provided under sl-FreqInfoList.
RIL [S865]
Proposal 7: [S865] is rejected.
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